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Abstract Background: Shoulder instability is a relatively
common problem. Even with contemporary surgical tech-
niques, instability can recur following both open and arthro-
scopic fixation. Surgical management of capsular insufficiency
in anterior shoulder stabilization represents a significant chal-
lenge, particularly in young, active patients. There are a limited
number of surgical treatment options. The Laterjet technique
can present with a number of intraoperative challenges and
postoperative complication. Description of Technique: We re-
port an arthroscopic subscapularis tenodesis technique as a
salvage procedure for challenging glenohumeral instability
cases. Sutures are passed through the subscapularis tendon
and capsule before they are tied as one in the subdeltoid psace.
The rotator interval is closed with superior and medial advance-
ment of anterior and inferior tissue. This technical note carefully
describes this procedure with useful technical tips, illustrations,
and diagrams. Patients and Methods: Two clinical cases are
described involving patients with recurrent instability follow-
ing failed surgery who were successfully managed with this
procedure. Results: Both cases described resulted in im-
proved shoulder stability, range of motion, and function
following management with this surgical technique. This
arthroscopic subscapularis tenodesis procedure is proposed
as a useful alternative repair technique for cases of recurrent
instability after failed surgery with isolated capsular insuffi-
ciency. Conclusion: It is believed that this arthroscopic
subscapularis tenodesis technique can potentially provide
similar outcomes to open bone block stabilization proce-
dures, while reducing the risks associated with those
procedures.
Keywords anterior shoulder stabilization.subscapularis .
Bankart repair.shoulder instability.arthroscopic . tenodesis
Introduction
Shoulder instability is a common problem with a reported
annual incidence of 2.8% in young, athletic individuals [16].
For many patients, especially those who are young and
active, surgical management is often indicated to prevent
recurrence. However, even with contemporary surgical tech-
niques, instability can recur with rates of both open and
arthroscopic failure at 7–19% [9, 20]. The causes for failed
surgical management and recurrence are likely multifactori-
al, including poor preoperative planning, technical error,
repeat trauma, periarticular soft tissue insufficiency, bone
loss, or failed rehabilitation [4, 19].
Surgical options are limited when capsular insufficiency
is present. Treatment in these cases often involves a bone
block operation or the use of a soft tissue allograft. One
popular alternative, the modified Latarjet procedure, is being
increasingly used to address recurrent instability, particularly
in the setting of capsular insufficiency and/or bone loss.
Recent studies have shown that up to 90% of patients with
recurrent instability have anterior glenoid rim alterations
[17]. It has been hypothesized that the Latarjet procedure
is successful because of the “triple effect”: (1) the glenoid
bone deficiency is addressed via the coracoid bone graft,
effectively lengthening the glenoid in the anteroposterior
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dimension; (2) the inferior glenohumeral ligament is rein-
forced via the lower subscapularis muscle fibers which are
maintained in position by the conjoint tendon, thereby acting
as a sling (hammock effect); and (3) imbrication of the
coracoacromial ligament (attached to the transferred cora-
coid process) is allowed to the lateral aspect of the anterior
capsule, thereby acting as an additional restraint [8]. Perhaps
the most important element of this operation is using the
conjoint tendon as a soft tissue “sling” to reinforce the
anteroinferior capsule by lowering the inferior 1/3 of the
subscapularis so that it acts as a “dynamic” sling as the arm
comes out into abduction and external rotation. This effec-
tively pushes the humeral head posteriorly during abduction
and external rotation (the so-called “at risk” position for
anterior shoulder instability) [6].
Despite low rates of recurrent instability reported after
the Latarjet procedure (between 1% and 4.9%), other poten-
tial problems include hardware failure/migration, non-union
of the bone block, and degenerative joint disease [5, 14]. The
procedure is typically performed through an open approach,
though recently authors have described a completely arthro-
scopic technique [2, 12]. In a series of 47 patients treated with
arthroscopic Latarjet plus Bankart repair, 12% of patients
required conversion to open repairs. Of the patients, 13.6%
had either pain or apprehension in the throwing position after
16 months [2].
The senior authors believe that a technique of arthro-
scopic subscapularis tenodesis for cases of recurrent insta-
bility after failed surgery secondary with isolated capsular
insufficiency can potentially provide similar outcomes to
open bone block stabilization procedures, while mitigating
the risks associated with those procedures. The modified
Latarjet procedure and subscapularis tenodesis techniques
for treating anterior shoulder instability were compared in
cadaveric models [7]. Controlled forced were applied to the
rotator cuff and long head of biceps after surgical stabiliza-
tion with the two techniques, followed by assessment of
rotational range of motion, glenohumeral translation, and
the path of glenohumeral articulation. Both techniques were
found to effectively reduce anterior and inferior translation
in six matched pairs of cadaveric shoulders. External and
internal rotation was significantly decreased following both
subscapularis tenodesis and the modified Laterjet proce-
dure. Specifically, the subscapularis tenodesis technique
reduced external rotation by 16° compared to the modified
Latarjet procedure (p=0.03). The repair technique did not
cause any significant differences in glenohumeral transla-
tion. Thus, the subscapularis tenodesis procedure may have
an important role in the treatment of select cases of recur-
rent instability.
This case report describes an arthroscopic subscapularis
tenodesis technique as a salvage procedure for challenging
glenohumeral instability cases and describes two clinical
cases managed with this procedure with adequate follow-
up. The authors have obtained the patient’s informed written
consent for print and electronic publication of the case
report. No institutional review board approval was required
for this study. None of the authors have any conflicts of
interest with this manuscript.
Technique
The patient is placed in the beach chair position ensuring
that all bony prominences are well-padded. An examination
under anesthesia is performed to assess passive range of
motion and instability. A standard posterior arthroscopic
portal is established and diagnostic arthroscopy is performed
to confirm that there is no significant bone loss on the
humeral head or glenoid that would require an open stabili-
zation procedure involving bone grafts.
An arthroscopic subscapularis tenodesis (“Bankart repair”)
begins by creating two standard anterior portals in the rotator
interval, including twin anterior portals as described by Lau-
rencin et al. [13]. A 70° scope is frequently used to help with
visualization. A third portal is placed high and medial in the
rotator interval to allow for pulling up of the tissue with
multiple sutures placed in the subscapularis and capsule to-
gether. The subscapularis and capsule are pulled together away
from the glenoid, as is done with a standard arthroscopic
stabilization (Fig. 1). The anterior glenoid neck and rim are
debrided down to bleeding cancellous bone to enhance healing
potential. Two or three suture anchors are placed in a standard
fashion and impacted onto the articular margin of the glenoid
at about the 4 and 5 o’clock positions, through the inferior
interval portal. The steps of this procedure are demonstrated
by the illustration in Fig. 2. Using a tissue-piercing device, a
suture from each anchor is shuttled through the middle to
lower 1/3 of the muscle belly of the subscapularis tendon
where there is usually good tendon, before piercing the cap-
sule with the same instrument. The subdeltoid space is ex-
posed through a subdeltoid approach as described by O’Brien
et al. [15]. The sutures are retrieved and passed in a mattress
fashion. The sutures are tied in the subdeltoid space as would
be done in an open procedure, with the shoulder in approxi-
mately 30° of external rotation to prevent overtightening and
constraining of the joint.
The inferior capsule and anterior band are pulled up to
remove any redundancy anteriorly, inferiorly, or even poste-
riorly (see Fig. 3). The rotator interval is then closed through
the same technique as would be utilized with a pants over
vest interval closure. This is performed using suture re-
trievers and an EXPRESSEW™ II (Depuy, Warsaw, IN,
USA) suture passer to pass the suture through the anterior
edge of the supraspinatus. The figures show the medial and
superior advancement of the inferior and anterior tissue,
with subsequent closure of the rotator interval (Fig. 4). This
mimics entirely in technique an open Bankart procedure; the
only difference is that the capsule and the subscapularis
muscle are manipulated and tied as one unit.
Case Studies
Case 1 A 27-year-old female competitive swimmer presented
with right shoulder pain and antero-inferior capsular
laxity. Initial management at another institution in-
volved arthroscopic capsular plication, but the pa-
tient suffered from excessive tightening and only
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had 10° of external rotation on the affected shoul-
der. The patient had 90° of external rotation on the
contralateral shoulder. Both were measured with the
arm at the side as well as with the arm abducted to
90°. Her pain and antero-inferior laxity recurred
despite arthroscopic removal of sutures and
manipulation. Due to absent capsule anteriorly
and minimal tissue attached to the glenoid, the
Fig. 1. The subscapularis and capsule are retracted together after tagging with a suture. The anterior glenoid edge is exposed for placement of
suture anchors.
Fig. 2. a–c These illustrations depict the glenohumeral join in different degrees of dissection showing the patulous capsule in both b and c.
Patients who undergo a subscapularis Bankart repair have poor tissue quality of the anterior inferior capsule. d–f The anterior capsule, along with
the subscapularis, is dissected as one unit, after debridement of the anterior edge of the interface of the articular cartilage with the bone, away from
the anterior glenoid. The area is thoroughly debrided and then three anchors are placed at 1, 3, and 5 o’clock in order to advance the capsule. The
tissue is then advanced using a bird beak device to pull the sutures medially through the capsule and the muscle as one unit. g, h A rotator interval
closure is performed after the medial capsule and muscle are attached to the anterior edge of the glenoid getting rid of any redundancy. A suture
passing device is used to place a horizontal mattress suture to close the rotator interval, bringing up the subscapularis tendon, and capsule to the
anterior edge of the supraspinatus taking care not to incorporate the biceps tendon in the stitch. i, j These illustrations demonstrate a completed
subscapularis Bankart where the anterior inferior capsule, as well as the subscapularis, is advanced superiorly and attached medially through three
anchors. The rotator interval is then closed with a horizontal mattress suture, taking care not to incorporate the biceps tendon. The horizontal
mattress suture is performed in a “pants over vest” fashion.
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patient underwent an arthroscopic subscapularis
Bankart procedure. The patient was immobilized
in a sling for 4 weeks, with protected external
rotation. She reported excellent stability, and after
6 months returned to her pre-injury level of com-
petitive swimming.
Case 2 A 21-year-old female former college diver presented
with recurrent left shoulder instability despite two
failed arthroscopic stabilizations. Failure was hy-
pothesized to be due to poor capsular tissue with
pull though of the sutures. An MRI revealed capsu-
lar insufficiency without any bony loss. The patient
was managed with an arthroscopic subscapularis
Bankart procedure. Six months after her procedure,
the patient had an excellent range of motion with no
translation detected with the load and shift test, and
a negative apprehension test. Forward elevation was
170° and external rotation was 90° on the affected
left side compared to 175° and 110°, respectively on
the intact, right side.
Fig. 3. a An athroscopic Bankart repair in progress, with closure of the rotator interval. b View of subscapularis Bankart repair from subdeltoid
space. c Diagrammatic representation of images a and b during subscapularis Bankart repair.
Fig. 4. Outside and inside arthroscopic view of a completed subscapularis Bankart repair.
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Discussion
Failed anterior stabilization surgery presents a significant
clinical challenge as contemporary instrumentation and ar-
throscopic techniques are limited in the revision setting [3].
For recurrent instability secondary to soft tissue insufficien-
cy, the Latarjet procedure has been advocated as a means of
limiting the risk of redislocation. While it has demonstrated
positive results in several studies [1, 10, 11, 18, 21], the
Latarjet procedure can be technically demanding. Further-
more, it is associated with significant risks including hard-
ware complications.
Other options for treating instability secondary to soft
tissue insufficiency include more historical options such as
the Putti-Platt procedure and the use of allografts. However,
allografts are associated with a number of additional risks
including infection and disease transmission, graft failure,
increased or late graft laxity, requirement for open surgery,
poor outcomes, etc.
In an attempt to use a simpler, less invasive method, we
have developed an arthroscopic “subscapularis Bankart-
type” tenodesis procedure. We refer to it as the subscapularis
Bankart as the same principles of a Bankart repair are
applied the subscapularis tendon to complete the procedure.
As described above, it can be done entirely via an arthro-
scopic approach, which may limit morbidity in comparison
to an open procedure. Furthermore, in most surgeons’ hands,
it can be performed in less time, and the learning curve is
less steep than with the Latarjet or other bone block proce-
dures. Prior to using this technique, we would typically
perform open procedures using bone graft or allograft tis-
sues. We now believe that similar outcomes can be
achieved with this less invasive technique in select patients
with less morbidity. We recommend that postoperatively
patients spend 4 weeks in a sling and then start physical
therapy during that time with passive motion to 90° in the
plane of the scapula. Patients can expect to return to full
sports at 5–6 months.
A simple clinical algorithm to aid appropriate patient
selection should involve consideration of the tissue quality,
whether there is bony involvement and the functional de-
mands of the patient. This technique is ideally indicated for
cases with recurrent instability with poor capsular tissue
with no bone loss. A revision arthroscopic Bankart proce-
dure is ideally suited to cases with good tissue quality and no
bone loss, in noncontact athletes. Open stabilization should
be considered if there is no bone loss, for athletes involved
in contact sports. Laterjet or other bony procedures should
be considered if there is bone loss on the glenoid side or a
Hill–Sachs lesion.
We speculate that the benefits of this procedure stem from
the fact that deficient capsule can be supplemented with
subscapularis tendon and act as an inferior glenohumeral
ligmament. The tenodesis portion fixes the inferior
subscapularis tendon in a biomechanically favorable posi-
tion for restraining the glenohumeral joint. While we can-
not be certain of the exact mechanism of stabilization, we
hypothesize that it is most likely due to the subscapularis
acting like an anterior restraint. We performed a cadaveric
biomechanical study which demonstrated that following
this technique, there was no significant effect on the
subscapularis tendon or the range of motion in a cadaver
model (unpublished data) [7].
In conclusion, the subscapularis tenodesis (Bankart) pro-
cedure described in this small case series is an alternative
salvage option for patients who have recurrent instability
secondary to significant capsule/soft tissue insufficiency. It
is not advocated for patients with significant glenoid bone
defects (>20%) or large Hill–Sachs defects. As it can be
performed arthroscopically, it may potentially decrease pa-
tients’ perioperative pain and lower the potential infection
rate compared to open procedures. Furthermore, this proce-
dure is less technically demanding than traditional open
stabilization procedures, which may benefit many orthope-
dic surgeons who treat this difficult clinical problem.
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